Context: Intraoperative blood loss during open lumbar spine surgery is associated with adverse events and is a contributor to higher medical costs. Intraoperative hypothermia has been shown to increase blood loss and postoperative allogeneic blood transfusion rates in other realms of orthopedic surgery, but it has not been studied extensively in patients undergoing spine surgery.
The purpose of the present study was to determine whether a clinically relevant association exists between intraoperative core body temperatures and perioperative blood loss or transfusion rates in adult patients undergoing open lumbar spine surgery. We hypothesized that hypothermia would result in a statistically significant increase in blood loss and allogeneic transfusion rates in these patients.
Methods
After obtaining approval from the local institutional review board, we generated a database of patients aged According to a 2010 review, 3 blood loss in adult patients undergoing spine surgery continues to be a major problem despite multiple available treatment strategies.
The authors of the study also noted a lack of quality evidence supporting minimization of intraoperative hypothermia as a means of decreasing intraoperative blood loss and its related complications.
3 Clinical 4-8 and basic science [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] research supports the association between core hypothermia and increased surgical blood loss. Mild hypothermia, defined as core body temperature between 34°C and 36°C, has been shown to increase blood loss and transfusion requirements in patients undergoing total hip replacement. 5 The same study also showed that maintaining intraoperative normothermia reduced blood loss and allogeneic blood transfusions. 5 This result was supported by another study, 6 which showed that maintaining a tympanic membrane temperature greater than 36.5°C during total hip replacement reduced intraoperative blood loss and allogeneic blood transfusion. In a review by Rajagopalan et al, 7 mild hypothermia independently increased blood loss by an average of 16% and the relative risk for transfusion by an average of 22%. The authors also found that strict maintenance of normothermia within a narrow range reduced blood loss and transfusion requirements. 7 Limited research is available investigating these relationships in orthopedic spine surgery. Figure 2 ). Minimum intraoperative MAP was weakly correlated with less blood loss for all 3 parameters (ρ= -0.19, P =.02; ρ=-0.24, P =.002; and ρ=-0.26,
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P<.001, respectively).
There was a significant increase in intraoperative blood loss between patients who had an incidental du- 
Discussion
In the present study, we failed to confirm any correlation with intraoperative core body temperature and perioperative blood loss. In several of our bivariate analyses, core body temperature range was positively correlated with blood loss. Also, the group of patients that experienced both hypothermic and nonhypothermic temperatures during the operation was associated with significantly more blood loss than those patients who always stayed above or below hypothermic levels. Additionally, the greater blood loss associated with nonhypothermic T max depended on whether the patient had hypothermic T min , because hypothermic T min was associated with greater blood losses. However, all of these findings failed Bivariate analysis of surgery type and intraoperative blood loss (A), total blood loss (B), and net blood loss (C). Points less than the first quartile or greater than the third quartile by more than 1.5 times the interquartile (IQR) range are plotted separately. The horizontal line in the middle of each box indicates the median, and the top and bottom borders of the box mark the third and first quartiles, respectively. The whiskers above and below the box mark the maximum and minimum, respectively, of the subset of the data ranging between 1.5 × IQR below the first quartile and 1.5 × IQR above the third quartile. The mean is represented by the diamond. [4] [5] [6] [7] 18 However, we failed to confirm this conclusion because hypothermia failed to reach significance as a risk factor for blood loss once confounders were accounted for.
Perioperative fluid administration and, thus, hemodilution may independently exacerbate coagulopathy. 18, 19 Perioperative fluid administration is required to maintain hydration status, electrolyte balance, and adequate blood pressure. Because restricting fluids is ill-advised, it is suggested that only a portion of perioperative coagulopathy could be mitigated by controlling core body temperature. [5] [6] [7] However, results of the present study failed to show any significance with any of our blood loss parameters, and hypothermic T min and T r lost their statistical significance after multivariate regression analysis. Preoperative NSAID use, BMI, surgery type, and increased operative time had the largest independent effects on blood loss. This result was evidenced by the largest decreases in predictive power of the model on blood loss after removal of these variables.
Although there was a significant association between incidental durotomy and intraoperative blood loss, it seems that the confounders of surgery type, whether the procedure was a surgical revision, patient comorbidities, and operative time may more accurately account for this association, because there was no significant association between incidental durotomy and total or net blood loss. These same factors may also account for the significant associations we observed between blood loss and perioperative surgical site infection rate and length of hospital stay. However, this speculation has yet to be confirmed in the basic science literature.
The mechanism by which hypothermia increases blood loss may be related to a multifactoral coagulopathy precipitated by subphysiologic body temperature. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Hypothermia has been shown to strongly inhibit multiple steps in the coagulation cascade, progressively prolonging the prothrombin and partial thromboplastin times with increasing hypothermia. [9] [10] [11] Hypothermia also appears to disrupt thrombin and fibrinogen synthesis. Furthermore, there seems to be an inhibition of platelet activation through multiple mediators that is reversible with increases in temperature. [13] [14] [15] Although hypothermia has been shown to disrupt platelet function, 11, 16 coagulation protease activity is inhibited 16 and platelet aggregation is increased 17 
